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CONTRACT: Nonr 26613
ANNUAL RATE: $13,000. (extended 2 years swithout aaditionzl funds)
CONTRACTOR: Columbie University

PRINCIPAL INVESTIGATOR: Elvin A, Kebat, Ph.D., Proressor of kicrobiology
Assistants: : Mary E. Carsten, Reuseazrch Associate in Micro-
biclogy (begen Sept. 1, 1953)
Joseph it. Schor Graduzte Student (Jan. 1 -
June 30, 1933)
Peter f£llen Greduate stucent (begen Lec.l, 1353}

TITLe OF PROJECT: Immunochemical Criteriz of Purity of Proteins &nd
Polysacchzriaes

Objectives: 1. To develop new imaunochemical methods for estiLlishing
urity of proteins and polysaccharides. 2. To evaluete limitrmtionz or im-
prove existinz immunochicmical ethods. 3. To study the funceormentcl mechenisms

of entigen-antibody reacticns.

FBSTRACT OF RzSULTG:

a. Since start of nroject: . Jozegn . Slner carried out & stuuy of
the quantitative precigitin curve using .tiree ¢ifferent levels of entibody
nitrogen end znelyzing precinite tes by the microiljeldehl methoc (ringe 0.15
to 1.0 mg. N}, the Markhem Kjelcdzshl (ivange 25 - 150 nicrogre:s N) cnd the
Folin-Ciocalteu tyrosine color sethod (range 1C - 5) nicrogrems N). His
studies chowed substantiel solubilities cf cpecific recipitates as lower
emounts of antibody nitrogen were emnloved so that lerge errors in the esti-
mation of totel an‘ibody nitrogin content of the sere could result if sera
diluted in saline were analyzed. The findings of iaurer tiet Gilution withn
aged normal serum gave higher veluce then those with seline or with bovine
albumin was confirmed as was the {inding tnct diluting viith serum from which
the complement hed been removed ;ave values close to those obteined by di-
luting in saline. These studies sre escentially completed ena will be pre-
pared for publication.
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b. During current re-ort period: While at the University of Culifornia
on Sebratical, working with Prof. H. 0. L. Fischer ond Urs. D. L. MacDonald
and C. E. Pallou, the structure of golectinol .es established by neti:ylation
studies. This work appears in the Journal of the Arcricen Chemical Society (1).

Dr. Kebat has carried out s study on the inhibiting eficcts of various
oligosacchariaes of known structure on the precipitction of untilextran by
dextrans with known numbers of 1 —2»6 and 1—> 4 glycosicic linkages which
has crovided an estimete of the size of the comhining site cn an antxdextran
molecule.

Antidextrans with specificities directed towerd some multiple of the
1 — 6 glycosidic linkage and other antibodies vith nen 1 —>0 specificity
have been found in sere of humans injected vith 1 mg. of dextiren (J. Imtwnol.
1953, 70, 514). Precipitation of :ntidextrzn of 1 —3 6 spacificity by clini-
cal dextran lizs been found to be inhibited by isomzltotriose, 4- o4 -isomzito-
triosyl-D-glucose eond isomcltose; C.15, 1.0 and 15J/A,M being required for
50 percent inhibiticn respectively. fanose was zbout as eltactive as iso-
maltose, isonaltitnl vas ineffective at 30 AH, seme inhibition wes obt:i iued
vita 50 A M of Zentiobiose end 110 A1) pluluse meltose type olieosiccherides
up to niltopentaose did not ipnibit tiis 1--2 o '\"te n edéition, an :ati-
serum conteining mostly entibouy cf ren 1-— ¢ ‘nwgif1¢1tv VAR @ Sdnsl meount
of l"**é:*ﬁf‘dodv vas studied. Ucing & desxiren HREL BizZ99 contiining SC
percest cacy of 1= 6 erd L—> 4 13 ini.eges, it was shown tuet inhibiticon
D“*Cl“ltathu occurred with 1 —» 4 Ol’cq_ﬁvc.ﬁlllt whiie 1 — 6 olirosscch
were much les< ¢ feut;ve. rieltotricse, maeltotetrense nd Heltopentaose vere
«g1nlly ef fecflve end were nuch better irhibiters tihan meltcsc or penose. The
v—ex*c 1t of residual serum cmyluse uwciion on rmaitotetrcose unt miliopcniaose wus
eveluated and indiceated thet maltotetraose coula cscibly te ucmevhet better
€ en inikibitor then maltotriose., Some inhibition was cbtained with 2§,"x ol
glucose snd gentioblios2; cyciocteumylose ruog cyclohentaanmyiose did not inribit
and maltoheptaose was substanticlly less effective on a moler Losis than nicito-
trics2. The c¢.*2 are best interoreteo &s indicating thet each type of enti-
daextran hag dimensions complementory to &en open chizin of at lesst threcd-I-
glucopyranose units erd probebly to vart or all of ¢ fourth unit.

-

The oligosecchariues for this study have been proviied by Lr. Allene
Jeanes of the Northern Regional nesecrcu Leboratory, Dr. .i. L. .Jolfrom of Ohio
State University, Dr. Roy L. ihistlsr of Purdue University, Dr. Dexter French
of Iowa Stite University, Dr. John . Puiyr of the University ol Nebraska end
Dr. D. P. Langlois of A. E. Staley anu Compeny.
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Dr. ilary E. Carsten joined the greun in Scptuuber 1952 end has been work-
ing out technics for measuring the extent of binuing of tnes: verious anti-
dextrans for the various oligosaccharides by ecuilibrium diziysis. Condi-
tions for ensuriiug equilibrium eve been worked out and the method of Park
and Johnscn for deteimining small amcunts of reducing sugar has beea found
satisfectory for the studies. The usuel practice of using preservetives in
serun has presented difficulties since both the phenol znd merthiolote used
give substantiel blanks in the reducing sugur method. Another cifficulty is
the necessity for concentrating the human antisere to dextrzn to give quantl—
tiec of antibody suitzble for equilibrium dielysis studies. Concentration of
antibody solutions frequently affects their zbility to precipitcte with antigen
end may create uncerteinties as to the emounts of antibody in the solutions.
These problems are zll being thoroughly investigated.

Mr. Peter All=n wnc joinea the nroject on December 1, has been investi-
geting the behavior of dextrans witrn known nropcrtions of 1= 6, 1—w 4
and 1 — 3 linxkagzs kindly jrovided by Dr. aliene Jecnes of the lorthern
Regional Research Laborztory.

PLANS FOP FUTURZ:

Immediete: The studies outlincd zbove on oligosaccharide inhitition,
equilibriun dislysis, znd structurzl reletions suong dextrans will be cun-
tinved. Efforis to concentrate and purify enticextiren will bYe mrda.

Long range: At tue rejuest of ONE in September, tne U. 5. fubric Heelth
Service has been &sked to toke over thiz work s- of July 1, 1454, The ectuel
applizstior c’lls for it to be combinea with wo existing Putlic Hezlth Grent
on Blood Group Substances. Stould this not be possible, it ic hoved that the
ONE «will continue to supgport this work,

FEPCT Ny PUBLICLATIONS:

1. HKabet, E. Ah., Hccloneld, b. L., Bellou, C. E. and Fischer, H., O. L.:
Js L. Cher, Sov. 1953, 75, 4507
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